INTRODUCTION
Spontaneous rupture of the extensor pollicis longus (EPL) tendon is quite frequent and disabling for the patient. Loss of EPL function results in a "dropped thumb" deformity and patient cannot elevate the thumb to the plane of palm. The extensor pollicis tendon present in the third extensor compartment of the wrist provides the extension of the distal phalanx and has a great emphasis for the hand functions. EPL causes the extension of the interphalangeal (IP), metacarpophalangeal (MCP) and carpometacarpal (CMC) joints. EIP tendon transfer for EPL tendon is a good choice because length of EIP is similar to EPL, and both have a similar direction of pull. EIP tendon is expendable as the extension of index finger is not lost. There is no donor site morbidity.
The aim of our study was to observe the long term functional, clinical outcomes and complications of tendon transfer of EIP to EPL to restore the extension of thumb.
CASE REPORT
Four patients who had tendon transfers for EPL tendon rupture between December 2017 to December 2018 in Smt SCL hospital, Ahmedabad. The patients who presented with delayed presentation of rupture of EPL tendon 4 to 6 weeks following trauma was included in our study. Four patients (2 males and 2 females), with mean age of 32 years (20 to 45 years) were presented with inability to extend the thumb few days following trauma. These patients presented with unnoticed injury of EPL tendon. Among these, one patient had a sharp cut incised wound over wrist for which suturing was done in a local hospital. Three patients had fracture of distal end of radius, one patient was treated conservatively with cast, in other two patients nailing was done. The mean period between the ruptures and the surgery was 4.5 weeks (range 4-6 weeks).
USG of wrist was done to confirm the EPL tendon injury. Before the surgery function and the presence of EIP was evaluated. EIP to EPL tendon transfer was done in these patients under axillary block. The mean follow-up period was 5 months.
To assess the results of thumb function, the elevation of the thumb and opposition of the thumb to metacarpophalangeal (MP) of little finger was assessed. The extension of index finger was measured. The range of motion of thumb and index finger in the operated hand was measured and compared with the other hand. 
Surgical technique
EIP tendon was identified preoperatively, it is usually located on the ulnar side of Extensor digitorum communis tendon to index finger. Its function is assessed by extension of the index finger at MCP and interphalangeal (IP) joints. All patient was operated under axillary block. Tourniquet was used in all patients.
Schneider and Rosenstein (1983) described the technique of EIP-EPL transfer.8 A small transverse incision was made just below the MP joint of the index finger, EIP tendon located on the ulnar side was identified, isolated and cut. another small transverse incision was made at the level of wrist below the thumb. Transected EPL tendon is identified. The cut EIP tendon is retrieved through this incision by subcutaneous tunneling. The EIP tendon was sutured to the distal stump of EPL tendon using pulvertaft weaving technique with ethilon 3.0. Tension adjustment should be done such that thumb is in full flexion, wrist in full extension and while thumb was in full extension, the wrist was in flexion. To obtain appropriate tension, extension posture of thumb was maintained by giving a splint, with extension of thumb MCP and IP, extension of wrist in 30 degrees and IP joint of other finger in extension, flexion 60 degrees at MCP of other fingers for two weeks, followed by thumb splint for next 4 weeks. Immobilization was maintained for 6 weeks. Active motion was permitted after 6 weeks. Passive motion was started after 3 months. The results were scored using Geldmacher scheme. 5
Case 1
A female patient aged 20 yrs, presented with inability to extend the right thumb above the plane of palm, patient was treated with nailing for fracture of distal end of radius six weeks back. She was treated with EIP to EPL tendon transfer.
As shown in Figure 2 incision lines are planned for the patient with EPL injury, EIP tendon was identified preoperatively, it is usually located on the ulnar side of Extensor digitorum communis tendon to index finger.
Case 2
A male patient aged 27 yrs, presented with inability to extend the right thumb above the plane of palm, patient was treated with nailing for fracture of distal end of radius four weeks back. He was treated with EIP to EPL tendon transfer (Figure 3 ).
Case 3
A female patient aged 45 yrs, presented with inability to extend the right thumb above the plane of palm, patient was treated conservatively with cast for fracture of distal end of radius four weeks back. She was treated with EIP to EPL tendon transfer.
Case 4
A male patient aged 40 yrs, presented presented with inability to extend the right thumb above the plane of palm, patient was treated with nailing for fracture of distal end of radius four weeks back. She was treated with EIP to EPL tendon transfer. 23 Excellent
Figure 3: (A) Pre-op image, patient is not able to elevate the thumb above the plane of palm, (B) 27 year old male patient with EPL injury, incision lines are planned for the patient with EPL injury. EIP tendon was identified preoperatively, it is usually located on the ulnar side of Extensor digitorum communis tendon to index finger, (C) small transverse incision was made just below the MP joint of the index finger, EIP tendon located on the ulnar side was identified, isolated and cut, (D) another small transverse incision was made at the level of wrist below the thumb. Transected EPL tendon is identified, (E) the cut EIP tendon is retrieved through this incision by subcutaneous tunneling, (F) the EIP tendon was sutured to the distal stump of EPL tendon using pulvertaft

DISCUSSION
The function of EPL, is to produce extension of IP, MP and TM joints of thumb. EPL also causes adduction at TM joint. Loss of EPL function causes a "dropped thumb" deformity and cannot elevate the thumb to the plane of palm. 11The functional status in EPL rupture is closely related to EPB and thumb ray joints. After the rupture, the thumb can reach to the neutral position with the intrinsic muscles at IP joint. The EPL is necessary for hyperextension of the thumb. The extension deficit is seen at MCP joint because the EPB cannot extend the joint alone.
Spontaneous Rupture of EPL is, though uncommon is well-known feature-after fracture of distal radius. It is also seen secondary to internal fixation implants used to stabilize the fractures. Tendon rupture may occur in the absence of sharp injuries such as in Rheumatoid arthritis and repetitive microtrauma (overuse). In delayed presentation, due to myostatic contraction, proximal end shortening occurs and therefore primary repair of tendon is not feasible.
Tendon transfers and tendon grafts are the treatment options for chronic/old EPL ruptures. Both these techniques have their own advantages and disadvantages. Free intercalated tendon grafts of palmaris longus tendon is widely used for treating EPL ruptures. Schaller et al compared the results of EIP to EPL tendon transfers and free intercalated tendon grafts for isolated secondary reconstruction of the EPL tendon and found no significant differences between them. However, the tendon grafting operation requires two tendon suture sites, has the risk of developing avascular necrosis, and is faced with the difficulty of setting the correct tension due to myostatic contracture. Another advantage of tendon grafting technique is using of original route and not subcutaneous route of EPL. 4 Tendon transfer using ECRL, EPB, APL, EIP have been described to reconstruct EPL. In our study EIP tendon transfer was done for chronic EPL injury. EIP transfer is a good option, as there is no lack of independent extension of index finger after transfer. although there may be limited function deficit of index finger, such as extension lag and postoperative weakness, may be the possible complications after EIP tendon transfer, though it does not seem to pose a significant problem for the patient.
EIP tendon to EPL tendon transfer is a simple technique with a short operative time. uses one tendon suture site. EIP tendon transfer has a low morbidity rate. Trevor was the first to cite about biomechanical properties of the EI transfer and few other authors emphasized the success of this transfer. [8] [9] [10] The anatomical variation of of EIP tendon should be kept in mind. Cauldwell reported the prevalence of EIP tendon variations as much as 16.8%. 11, 12 There are several factors affecting the functional outcomes of EIP tendon transfers, the most important being appropriate tension setting. The standard tensioning position in EIP to EPL transfers is full flexion of thumb when wrist in extension and opposition of the thumb was possible while in full extension when the wrist was in flexion ECRL and ECRB are the other options for tendon transfer but there is certain loss on radial side in wrist extension as ECRL and ECRB is an important extensor.
In musicians and those who have to use keyboard, EI tendon transfer can cause independent second finger extension loss.
In shah et al, highlighted that closest transfer to EPL functions is the transfer that has been made in such a way that, as being similar to EPL of EI tendon with a pulley formed from 4th compartment retinaculum. 13 In our study,the results were scored using Geldmacher scheme 5, for the thumb four functions must be scored, the radial abduction angle, the elevation deficit, the opposition distance and flexion extension deficit of MP and IP joints. The geldmacher grading scale is excellent, 24 to 22 points, good 21 to 17 points, satisfactory 16 to 10 points and poor 9 to 0 points.
The extension and the opposition of the thumb to the MP of little finger was unimpaired in all four patients. There was no extension lag in the index finger of all four patients. There was no significant difference in the function and range of motion between injured and uninjured thumb. There were no complications observed postoperatively.
Based on the questionnaire, the results of tendon transfer scored by 3 (75%) patients was excellent and by one (25%) patient was good.
Lemmen et al described the excellent to good results in 11 of 17 patients with the combined etiologies of trauma and inflammatory arthritis. 5 Ozalp et al shown the results of EIP transfer for the treatment for EPL tendon rupture in 21 patients with rheumatoid arthritis. 7 in our study, Based on the questionnaire, the results of tendon transfer scored by 3 (75%) patients was excellent and by one (25%) patient was good.
